the throat specimens were collected, and were stored at -20°C. Convalescent phase sera were collected four weeks or longer after onset.
Autopsy materials
Sudden, unexpected death occurred in two infants during a period when Influenza A2 was active in the New Haven area. Various specimens, including lung, brain, liver and kidney, obtained at autopsy were used for virus study. The fresh tissues were ground in Hank's balanced salt solution containing antibiotics, and after centrifugation, the supernatant fluids were tested for the presence of viral agents in rhesus monkey and human kidney cell cultures, and in seven-day old embryonated eggs. The eggs were inoculated by the amniotic route; amniotic and allantoic fluids were harvested seven days after inoculation and tested for hemagglutinin with chick, guinea pig, and human group 0 erythrocytes.
Tissue cultures
Rhesus monkey and human kidney tissue cultures were maintained in Earle's balanced salt solution containing 0.07 per cent NaHCOs (pH 6.8-7.0) and 2 per cent ultra-filtered fetal calf serum.
Virus isolations
Each throat swab was inoculated into three human and/or monkey cell cultures in 0.1-0.3 ml. amounts and incubated at 36°C. On the 4th, 7th, and 10th day one tube was tested for the presence of the hemadsorption phenomenon by addition of 0.2 ml. of 0.5 per cent fresh guinea pig red blood cells followed by incubation at 4°C. for 20 minutes as described by Chanock, et al.' Indentification of the isolates was made either by hemadsorption-inhibition, hemagglutination-inhibition, and/or neutralization tests using type-specific antisera.
Hyperimmune sera Type specific antisera of parainfluenza 1, 2, and 3 viruses were prepared in guinea pigs. SV6 and DA virus antisera were prepared in rabbits.
Antibody studies
Paired sera, obtained from eight patients from whom parainfluenza viruses were isolated, were tested for antibody using the hemagglutination-inhibition (HI) method. Guinea pig erythrocytes were used in all hemagglutination tests and settling of cells was allowed to occur at room temperature. The procedure used for HI tests is described in the accompanying paper.' Parainfluenza virus types 1, 2 and 3 used for the antibody determinations were isolated from the patients in the present study, whereas the strain of DA virus used was the original one isolated from human blood obtained at autopsy, as described elsewhere. A 30-hour old Negro boy had been born after 32 weeks of gestation (birth weight -2490 gr.). The mother's membranes had ruptured 26 hours before delivery, and during the immediate post-partum period the mother's temperature had risen to 102°F. No cultures were obtained, but the child was given penicillin and streptomycin prophylactically. The placenta and amniotic fluid had appeared grossly normal. Twentyfour hours after birth the infant began to suffer apneic spells which continued intermittently to death in spite of treatment with assisted and artificial respiration.
Autopsy was performed 16 hours after death. Externally, no cyanosis or other abnormalities were seen. The cord stump and the surrounding area were not grossly inflamed, but microscopic sections showed polymorphonuclear infiltration with edema. Bacterial cultures were sterile. Clinical studies of parainfluenza infection I VON EULER, KANTOR, HSIUNG
The heart showed great enlargement of both sides. There were small subepicardial petechiae over the anterior portion. The lungs were homogeneously dark red and moderately firm with generalized edema; however, no bronchial occlusions or thick mucus could be detected. Microscopically, bilateral intra-alveolar edema, exudation of polymorphonuclear leukocytes and atelectasis were present as shown in Figure 1 , A and B. There was considerable vascular congestion as well as intra-alveolar hemorrhage. No bronchial changes were seen.
The rest of the autopsy, including an examination of the brain, revealed no pathologic changes. Final pathologic diagnosis: Acute omphalitis and bilateral interstitial pneumonia; prematurity; severe atelectasis.
Case 3808. Autopsy No. A15540.* A 5-week old white male infant had been spontaneously delivered after a normal, full-term pregnancy, and had been in excellent health all his life. On the morning of his death he was found apneic in bed and was pronounced dead in the Emergency Room. Artificial respiration, oxygen and closed chest cardiac massage had been to no avail. The death had not been preceded by warning symptoms or signs.
Autopsy was performed three hours after death. The body weighed 4920 gr. and had a crown-heel length of 57.5 cm. There was extreme cyanosis. The eyes and nose were normal. A small amount of crusted blood was seen coating the tongue. The umbilicus was well granulated and revealed no evidence of infection. Cerebro-spinal fluid, blood and lung cultures for bacteria were all sterile.
On opening the chest, the pleural and pericardial surfaces were seen to be smooth and glistening, except for a moderate number of petechiae on the anterior visceral surfaces and in the thymus. The heart and great vessels were normal in structure, and there was no miscroscopic evidence of myocarditis or other pathologic change.
The right lung weighed 39 gr., the left lung 35 gr. Externally, raised emphysematous regions were present in all lobes. There was patchy blue-red discoloration at both the apices and bases, as well as several larger hemorrhagic regions. The consistency was spongy, and cut surfaces showed peribronchial hyperemia, but no evidence of aspiration. On microscopic examination, focal, subpleural atelectasis was seen, as well as edema and hemorrhage ( Fig. 1-C) . The septal walls were thickened and extensively infiltrated with mononuclear cells and occasional polymorphonuclear cells. Many alveoli, especially near the pleura, were filled with proteinaceous fluid, moderate numbers of red blood cells, and distended non-pigmented macrophages. No bacteria or inclusion bodies were seen. Several bronchi contained edema fluid and red cells.
The tracheal mucosa was covered by a thin layer of bloody material in which a few colonies of bacteria were seen. However, there was no cellular infiltrate ( Fig.  1-D) .
The brain showed no pathologic changes except vascular congestion. The rest of the organs, including the liver and kidneys, revealed no lesions. Final pathologic diagnosis: Focal hemorrhagic interstitial pneumonia; petechiae on heart, lungs and in thymus. 
Autopsy specimens
Details of the isolation of parainfluenza virus type 2 in the amniotic cavity of embryonated eggs inoculated with lung suspension of cases 3807 and 3808 are shown in Table 2 ; these viruses were not obtained in any of the tissue cultures inoculated with the same materials. All eggs were were identified as parainfluenza virus type 1, nine were parainfluenza type 2, two were parainfluenza type 3, and one strain was identified as DA virus (case 3614). The identification of virus from case 3614 was confusing because its infectivity was neutralized by the type specific antisera of parainfluenza 1 and 2, as well as SV5, which were obtained commercially (Table 3 -last column in Experiment A). On the other hand, case 3614 virus was not inhibited by antisera of parainfluenza virus types 2 or 3 obtained from the Communicable Disease Center (CDC) ( Table 3 -last column in Experiment B). Accordingly, these antisera were tested against known laboratory strains of the viruses in question. As shown in Table 3 , antisera for parainfluenza 1 and 2 (Experiment A), which were prepared in guinea pigs,* inhibited not only the homologous virus but also the stock DA virus. However, hyperimmune parainfluenza sera obtained from CDC did not show such cross reactivity. Thus, the inhibition of 3614 virus by the type specific antisera of parainfluenza 1, 2 and SV5 in Experiment A was the result of a common antibody present in these hyperimmune sera. The identity of the 3614 isolate was not established until the specific inhibition of this virus was accomplished with serum obtained from a rabbit immunized with DA virus; the pre-immunization serum obtained from the same rabbit failed to inhibit the agent ( cases in the subsequent 10-year-period were reviewed by Hartmann, and serologic tests for parainfluenza virus types 1 and 3 antibodies in sera from normal New Haven children were reported." In the present study, virus isolations from cases of croup and other respiratory illnesses occurring in the New Haven area have been made, and types 1, 2, and 3 parainfluenza viruses have been recovered.
The hemadsorption technique greatly facilitated recognition of these agents. However, difficulties are often encountered in the isolation of the parainfluenza viruses due to the lability of this group of agents. Generally, fresh specimens are more suitable than frozen samples for recovery of infectious viruses. In addition, the elimination of lactalbumin hydrolysate in the growth medium and the lowering of pH of cell cultures were found to be favorable conditions for the growth of the parainfluenza viruses. Similar results have been reported previously with other myxoviruses.7 '18 Isolation of parainfluenza type 2 virus from the autopsy materials was surprising. Influenza A2 was present in the area at the time of death of the two infants, and egg inoculations were undertaken with the thought that Influenza A2 virus might be the etiological agent. However, parainfluenza virus type 2 was isolated from lung tissue in both instances, and the pathological picture was compatible with viral pneumonia. These results cannot, however, be interpreted as decisive evidence that parainfluenza virus infection was the major cause of death, although the association of viral infection and sudden death in infants has been reported previously.l' f The isolation of DA virus with serologic confirmation in case 3614 was of some importance in relation to the host range of this agent. DA virus was originally isolated from human blood obtained at autopsy.' Subsequently, it was found that DA and SV5, a simian parainfluenza virus,'-' were serologically indistinguishable. The question arose whether DA virus was actually of human origin, or whether it was a contaminant of the monkey cell culture system. Virus isolation and identification in addition to an appropriate rise in antibody titer were obtained in case 3614 of the present series; these observations support the view that man may be one of the natural hosts of the DA-SV5 group of viruses* "DA" virus was isolated from the throat swab of one case and serologic studies demonstrated a greater than fourfold rise in antibody to the "DA" virus. Parainfluenza virus type 2 was isolated from lung tissues obtained at autopsy in two cases of sudden, unexpected death in infants.
ADDENDUM
After this paper had been submitted for publication, a third isolation of parainfluenza type 2 virus was obtained from the nose swab of a 2-month old baby who died less than an hour after arrival at the Emergency Room. The child had been previously healthy, but was suddenly taken ill and had been brought to the hospital two hours after onset of illness, characterized by fever, vomiting and lethargy. Blood drawn in the Emergency Room had a white cell count of 7,100 with a differential count showing 23 per cent polymorphonuclear leukocytes, 70 per cent lymphocytes and 7 per cent monocytes. Blood and cerebro-spinal fluid cultures for bacteria and viruses were negative but the nose swab collected shortly before death was positive for a hemadsorption virus. Autopsy* findings of note were limited to 1) the lungs, where the changes were interpreted as those of acute focal bronchiolitis and interstitial pneumonia, more compatible with a viral than with a bacterial etiology; and 2) the lymphoid tissue which showed moderate, generalized hyperplasia.
